Fisheries and allied sectors provide means of livelihood to millions of people around the world. In India more than 14.5 million individuals depend on fisheries for their livelihood, with Gujarat, Tamil Nadu and Kerala being the main three marine fish producing states of the country. The social and economic contribution of fisheries as a sector cannot be ignored or go unnoticed. Similarly the impact of climate change on fisheries and its resultant impact on the livelihood of fisheries dependent communities cannot be ignored. To address these pertinent issues, we first need to understand the impact of climate change on fisheries and the need of alternative livelihood options from the perspective of the direct stakeholders i.e. fishermen. This study is an endeavour to look at the need of Alternative livelihood options (ALOs) because of climate change among the coastal communities in Poonthura and Elamkunnapuzha villages of Thiruvananthapuram and Ernakulum respectively. Among the 222 marine fishing villages of Kerala, Poonthura and Elamkunnapuzha are the major fishing villages from the South West hotspot locales of India. The examination
.INTRODUCTION
Indian fisheries sector is a sunrise sector with varied resources and potential, engaging over 14.50 million people at the primary level and many more along the value chain. The marine resources of the country comprise an Exclusive Economic Zone (EEZ) of 2.02 million sq. km, a continental shelf area of 5,30,000 sq. km and a coastline of 8,118 km. The marine fishery potential in the Indian waters have been estimated at 4.41 MMT constituting more than 47% demersal, 48% pelagic and 5% oceanic groups. India had annual marine fish landings of 3.63 million tonnes in 2016. Around 29.2 per cent of the total fish production of the India is from the southwest region of the west coast of the country comprising Kerala, Karnataka and Goa, of which 49 per cent contribution is from Kerala. A statewise analysis of the estimates indicates that the maritime states of West Bengal, Kerala, Karnataka, Maharashtra, Gujarat and the U.T. of Daman & Diu registered increase in landings whereas the other coastal states Odisha, Andhra Pradesh, Tamil Nadu, Puducherry and Goa recorded a decline. Gujarat retained the top position among the states with 7.74 lakh t landings followed by Tamil Nadu which landed 7.07 lakh t. For the first time Karnataka attained the third position pushing down Kerala into 4th position with 5.30 and 5.23 lakh t respectively. In Kerala the marine fish landings during 2016 was 5.22 lakh t showing an increase of 7%; pelagics contributed 61%, demersals 25%, crustaceans and molluscs 7% each. Kerala, Karnataka and Goa together produced 11.13 lakh t which accounted for 31% of the total landings in the country. In spite of a continuing decline in oil sardine landings, Kerala attained 8% increase in the total landings in 2016 [1] .
With a coastline of over 590 Km, and an exclusive economic zone (EEZ) of 218536 Sq Km, Kerala has a significant marine fisheries sector that has long been an important source of occupation and livelihood for the coastal population of the state. The fishermen population is around 3.1 per cent of the state population, residing in 222 marine fishing villages and 113 inland fishing villages of the state. Out of this, 7.88 lakh fishermen belong to Marine sector while 2.36 lakh fishermen belong to Inland sector. Alappuzha (1.90 lakh) is the district with largest fishermen population, followed by Thiruvananthapuram (1.70 lakh) and Ernakulam (1.36 lakh) [2] .
It is a fact that, the socio-economic condition of the fisher folk in the State is pitiable, when compared to the general section of the population. Backwardness is the hall mark of fishermen. They are in the grip of subsistence economy and indebtedness in the normal aspects of their life. Many reasons could be accounted for this state of affairs. Among social, economic and educational and such other reasons, the depletion of fishery wealth is a major cause [2] .
In a state like Kerala where unemployment is the crucial problem, fisheries sector plays a vital role in providing jobs to thousands. Fisheries sector contributes directly and indirectly to the generation of employment in the State, and such sectors must be given due importance to tackle the unemployment problem in the State [2].
In relevance to Kerala's fishing scenario, there is an urgency to carry out sea-friendly fishery practices to be adopted soon considering the global decline in the marine fisheries production. However while doing the same, there should be proper checks and balances, as a large number of populations have been dependent on fishing historically and therefore, livelihood concerns of poor fishermen should be kept in mind [3] .
Even though the state of Kerala is rated among the top three maritime states of the country, still there are illiterate/semiliterate and indigent fishermen who lack the knowledge of latest fishery technologies and proper attitude towards fishery development [3] .
Furthermore Shyam et al. [4] reported low level of awareness on climate change among fisher folk of Kerala owing to the fact that climate change issues are entangled with other developmental issues; thereby community could not decipher climate change issues in particular. According to the reports of 5]; the impacts of climate change is expected to be observed in the southern part of India. The impacts of climate change are expected to be different within and between regions and nations, and thus it is important to investigate where climate change impacts on fisheries have greatest social and economic significance [5] .
According to the study conducted by Shyam et al. [4] , Thiruvananthapuram and Ernakulum districts are the highest vulnerable villages in Kerala based on the vulnerability index table formulated by using the Patnaik and Narayin method. With respect to the Vulnerability index table, the highest vulnerable villages of Thiruvananthapuram and Ernakulam District i.e. Elamkunnapuzha and Poonthura Villages were selected as the units of study . 4] . The vulnerability of Poonthura (2.85) was found to be higher than Elankunnapuzha (2.80). The results revealed that majority of the fisher households in both the villages were highly vulnerable to climate change which is a major cause of concern.
Under the above pretext, a study directed in the selected coastal regions of Poonthura and Elamkunnapuzha fishing villages to get an understanding about the level of awareness of fishers about climate change and the importance of alternative livelihood options is relevant. It draws consideration as it is directed at two of the marine hotspots in the nation which encounters high vulnerability to climate related shocks and stress along with a higher vulnerability index as the communities are located near the coastline. Hence, a study regarding the socioeconomic profile of such fishing villages is worth enough to be used as a basis to develop proper adaptation mitigation strategies for the fisher folks to climate change through alternative livelihood options.
As the ability to sustain fisheries will rest on a mechanistic understanding of interactions between global change events and localized disturbances, it is important to recognize the regional responses to climate change [6] . It is also important to recognize the importance of the changes in these parameters as drivers of change in marine organisms including fish [7] . Initiating a commitment on long-term environmental and ecological monitoring programmes is important as such data cannot be collected retrospectively. Projections on climate change impact on fish populations need to be developed as the first step for future analytical and empirical models and for planning better management adaptations [8, 9] . Effort is also required in-respect of raising awareness of the impact, vulnerability, adaptation and mitigation related to climate change among the decision makers, managers, fishermen and other stakeholders in the fishing sector [10] .
Climate change and its impact was a debated topic for a long time, but now we know that it is a reality. It has changed in past, is changing in present and will change in future. So it is high time that we focus on the adaptation and mitigation plans at national and regional levels. The term mitigation refers to efforts to cut or prevent the emission of greenhouse gaseslimiting the magnitude of future warming. It may also encompass attempts to remove greenhouse gases from the atmosphere. Mitigation may require us to use new technologies, clean energy sources, change people's behaviour, or make older technology more energy efficient. Mitigation differs from climate change adaptation, which refers to the actions taken to manage the unavoidable impacts of climate change.
The study undertaken will help in understanding the level of awareness about climate change among the fishermen community, problems faced by coastal communities due to climate change and the methods followed by them to overcome it, ALOs available etc. Besides this, it will also help us in finding out the preferred climate change adaptation and mitigation plans among the fishermen community and thus help in preparing a robust strategy to overcome the problems due to climate change. Understanding the impacts of climate change on fisheries is crucial as fisheries is important for food security, livelihood, and generation of employment and foreign exchange for national government.
MATERIALS AND METHODS

Location
The study was conducted in the coastal villages of Poonthura and Elamkunnapuzha situated in Thiruvananthapuram and Ernakulam respectively.
Fig. 1. Study area
Thiruvananthapuram, the capital of Kerala, has the maximum number of fishing villages (42nos) in Kerala constituting around 19 per cent of the state total [1] . Coastal village of Poonthura is inhabited by around four per cent of the total fishermen families and six per cent of the total fisher folk population of Thiruvananthapuram (CMFRI Marine Fisheries Census, 2010). It is one of the major fishing villages from the south west hotspot regions of India lying between 10°00' N and 76°15 E [1] .
Ernakulam with a coastal length of 46 Km has a fishermen population of 1543 per Km length is one of the major fishing district of Kerala. Elamkunnapuzha village in Ernakulam district has a total population of 51,197 and an area of 11.52 sq km. It has a distinct ecosystem that includes capture and culture fisheries, a variety of agricultural crops, and animal husbandry. Elamkunnapuzha village is one of the other major south west hotspot regions of India lying between10°1′0″N 76°13′0″E. Fig. 1 clearly marks the study area.
Data Collection
A pre-tested interview schedule was used for the collection of information directly from the fishermen families through personal discussions and interviews regarding the various aspects of the socio-economic conditions. A total sample of 1259 respondents was selected from the coastal villages of Poonthura and Elamkunnapuzha through random sampling method. Information gathering was done to collect data on socio economic and demographic view of the respondents, level of awareness of fisher folk about climate change, fisher's perception on the impacts of climate change on resources and resource users, sources of information on climate change, Alternative livelihood options available and preferred, climate change adaptation actions and the need of more training etc.
RESULTS AND DISCUSSION
The result of the particular study undertaken is discussed below under the headings socioeconomic profile, climate change impacts on their livelihood and Alternative Livelihood Options (ALOs).
Socio-Economic Profile
General profile
Out of the total 1259 respondents, 588 were from Elamkunnapuzha and 671 were from Poonthura. The male female ratio was slightly skewed towards the male side in both study areas.
Majority (59%) of the respondents from Elamkunnapuzha belonged to Hindu community, whereas in Poonthura 90 per cent of them belonged to the Christian community. Majority (34%) of the respondents from Elamkunnapuzha belonged to the age category 46-55 and 33 per cent from Poonthura belonged to the category 35-45. (Given in Table 1 ).
Family members
Family members in Elamkunnapuzha village comprised mainly adults (86%) and children constituted only a minor 14 per cent of the total family members. In Poonthura 79 per cent were adults and 21 per cent were children as shown in Table 2 .The dependency ratio of both the villages is given in Fig. 2. 
Main occupation
According to the response, about 44 per cent of the respondents of Elamkunnapuzha village considered fishing as their main occupation, while others see it as a part time occupation. In Poonthura 90 per cent of the respondents consider fishing as their main occupation as given in Table 3 . 
Experience in fishing (Years)
Majority (73 percent) of the fishermen in Elamkunnapuzha village has more tha of experience in fishing whereas in Poonthura it was 51 per cent as shown in Table 4 . The results of the t test validates the fact that respondents of Elankunnapuzha village are more interested in fishing and got dominant experience than Poonthura village. The results also point out prevalence of the people of the Poonthura village on livelihood activities other than fishing.
Fishing trips per week
The study revealed that 32 per cent of the fishermen respondents in Elamkunnapuzha village make 4 to 5 fishing trips in a week 
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Dependency ratio of Elamkunnapuzha and Poonthura village
Experience in fishing (Years)
Majority (73 percent) of the fishermen in Elamkunnapuzha village has more than 25 years of experience in fishing whereas in Poonthura it was 51 per cent as shown in Table 4 . The results of the t test validates the fact that respondents of Elankunnapuzha village are more interested in fishing and got dominant experience than ra village. The results also point out prevalence of the people of the Poonthura village on livelihood activities other than fishing.
The study revealed that 32 per cent of the fishermen respondents in Elamkunnapuzha village make 4 to 5 fishing trips in a week whereas about 45 per cent of the fishermen respondents in Poonthura make more than 5 fishing trips per week. An infinitesimally s cent of the fishers in Elamkunnapuzha have less than three fishing trips a week. While probing the details about the duration of a fishing trip it is found out that about 46 per cent of the respondents from Elamkunnapuzha and 11 percent from Poonthura did not have any response to the question (Given in Table 5 ).
Average period of fishing trips (hr/day)
On an average 1 to 12 hours per day was the length of fishing trips taken by 55 percent of the fishermen respondents from Elamkunnapuzha village whereas 80 per cent in Poonthura were found to be doing the same (Shown in Table 6 ). Table 5 ).
On an average 1 to 12 hours per day was the length of fishing trips taken by 55 percent of the fishermen respondents from Elamkunnapuzha lage whereas 80 per cent in Poonthura were found to be doing the same (Shown in Table 6 ).
Poonthura
16670.33
Poonthura 47 210 276 Table 7 ).
Income and indebtedness
Majority of the fishermen from Poonthura (68%) and Elamkunnapuzha (97%) responded that their income reduced due to low fishing income. In Poonthura and Elamkunnapuzha 63 and 51 percent respectively had taken loan and 59 and 61 per cent respectively had repaid their loan as shown in Table 8 .
Loan amount
Forty two per cent of the respondents from Elamkunnapuzha and 32 per cent from Poonthura were having a debt amounting to the range Rs. 100000-2000000.This was followed by 20 per cent from Elamkunnapuzha and 17 per cent from Poonthura found to have taken a loan amounting to less than Rs.100000 as reported in Table 9 .
Percentage of debt increased due to reduced family income
According to the survey 8 per cent of the respondents from Elamkunnapuzha responded that their debt increased in the range 26-50 % due to reduced family income. In Poonthura 16 per cent of the respondents found their debt increased upto 25% due to reduced family income (Given in Table 10 ).
Average expenditure pattern
Rent, food, medicine and education were the main expenditure drivers in case of both Elamkunnapuzha and Poonthura. As depicted in Fig. 3 . 
Climate Change Impacts on Their Livelihood
Fisheries' being heavily dependent on weather and climate is substantially affected by the changes in climate and environment. These changes can thus directly or indirectly create repercussions in the life of the dependent on it for their livelihood.
Climate change impact awareness
Majority (92%) of the respondents from Elamkunnapuzha and 86 per cent from Poonthura have heard about climate change impacts from different sources such as friends, family members, media, newspapers, social websites, community groups etc (Fig. 4) .
Source of information
Major sources of information related to climate change impacts in Elamkunnapuzha were
Percentage of debt increased due to reduced family income Upto 25 26-50 51-75 >75 
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Climate Change Impacts on Their
Fisheries' being heavily dependent on weather and climate is substantially affected by the changes in climate and environment. These changes can thus directly or indirectly create repercussions in the life of the fishermen
Climate change impact awareness
Majority (92%) of the respondents from Elamkunnapuzha and 86 per cent from have heard about climate change impacts from different sources such as friends, family members, media, newspapers, social websites, community groups etc (Fig. 4) .
Major sources of information related to climate s in Elamkunnapuzha were newspaper and media. In case of Poonthura, newspaper, media, family members and friends were the major sources of information (Fig. 5) .
Climate change impacts experienced in day to day life
Figs. 6 and 7 give details of climate change impacts experienced in day to day life by the inhabitants of Elamkunnapuzha and Poonthura villages.
Willingness to know more about climate change
Sixty three per cent of the respondents from Elamkunnapuzha and 76 per cent from Poonthura are willing to know more about climate change. This shows the interest among the fishermen community to know more about climate change and contribute more towards the adaptation and mitigation plans (Given in Table 11 ). newspaper and media. In case of Poonthura, newspaper, media, family members and friends were the major sources of information (Fig. 5) .
Climate change impacts experienced in
. 6 and 7 give details of climate change impacts experienced in day to day life by the inhabitants of Elamkunnapuzha and Poonthura
Willingness to know more about climate
Sixty three per cent of the respondents from and 76 per cent from Poonthura are willing to know more about climate change. This shows the interest among the fishermen community to know more about climate change and contribute more towards the adaptation and mitigation plans (Given in Climate change impacts of the inhabitants of Elankunnapuzha others
Willing to participate in any climate change adaptation activities
Majority (60%) of the respondents from Elamkunnapuzha and 72% from Poonthura willing to participate in any climate change adaptation activities. From this we can conclude that a vast majority of the fishermen community are willing to be a part of the climate change adaptation and mitigation strategies (Table 12) .
Type of climate change adaptation activities willing to participate
Majority (61%) of the respondents from Elamkunnapuzha would like to take part in individual climate change adaptation activities followed by household (37%), social (21%), institutional (10%) and communal (6%). In case of Poonthura majority (50%) of the respondents favoured social activities followed by communal (27%), household (14%), individual (13%), institutional (7%) and political (2%) ( Table 13 ).
Climate change displacement
In Elamkunnapuzha only a small percentage (3%) reported to be displaced due to climate change whereas in Poonthura 13 percent were (Table 12) .
of climate change adaptation activities willing to participate
Majority (61%) of the respondents from Elamkunnapuzha would like to take part in individual climate change adaptation activities followed by household (37%), social (21%), and communal (6%). In case of Poonthura majority (50%) of the respondents favoured social activities followed by communal (27%), household (14%), individual (13%), (Table 13) .
Climate change displacement
Elamkunnapuzha only a small percentage (3%) reported to be displaced due to climate change whereas in Poonthura 13 percent were displaced due to climate change as shown in Table 14 . A vast majority of respondents from both the villages responded that they displaced due to climate change.
Fear of displacement in future due to climate change
In Elamkunnapuzha and Poonthura 10 per cent and 20 per cent respondents respectively has fear of displacement due to climate change in future. Fifty one per cent of the respondents from Elamkunnapuzha and 74 % from Poonthura have no fear of displacement due to climate change in future (Table 15 ).
Climate change adaptation measures practiced
Using transportation alternatives, Organic Farming, increasing energy efficiency, reducing food waste, avoiding products with lot of packaging and rain water harvesting are the popular climate change adaptation activities being practiced among the coastal of Elamkunnapuzha and Poonthura fishing villages. The details of climate change adaptation measures practiced by inhabitants of both villages are given in Tables 16 and 17 .
Climate change impacts of the inhabitants of Poonthura (Fig. 8 ). 
Preferred
